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(54) TITANIUM DIOXIDE PIGMENTS 

i&es&ing greying which can be attributed to 
-a.; •bine-grey discolouration of the HD^ 
pigment incorporated. Attempts have been 
made over a long period to reduce the photo- 
achvity of rutile pigments, by subjecting them 
to an aftertoatment However, effective re- 
duction can only be achieved by subjecting 
ine actertreated pigments to an expensive 

^S^f >I ? pIIcate f 1 c ^ c3nattol1 treatment At- 
tempts nave also been mada to produce 
pigments with adequate photostabllity in 
•laminates by special aftextrearment which 
etoinate the need for subsequent calcina- 



(71) We, BA.YBR AlETUIRGBSECiSCHAJpT 

a body corporate organised under the laws 
of Germany of 509 Xeverkusen. Germany, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it % to be per- 
SF!ff% f 5 be pardcularry described in and 
by the Mowing statement; 

This invention relates to titanium dioxide, 

Mgre particularly, this invention relates 
to a process for the production of substan- 
tially non-greying, titanium dioxide pigments 

/^n^iS 5 s5 ? a ? a P9 3 l^ oy after-treat, 
(ment with basic aluminium nitrate or basic 
Vaiumhirum cholride solutions in the presence xm 

oxygen-coritaimng salts having . with a few ^VtxmStic^^ 

\^^^} ^ •fto/eWjfe titanyl sulS^n^ed SteS 

^^^P 031 ^ specially mdaminc- Patent ^ecinWon fiaTaSjffl S 
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ie aftttrtreatmeut of titanium dioxide p«- 
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-i MfkydX urea-fonnmdehyde and 

ptoal.fDrmald^yd« resins .are widely used 
on , an industrial scale. Duuihates, Le> pressed 
?^ y ^W^ in which the resii holn? 
together individual layers for example, 
wood, paper, polymers or glass fibre* pr£ 
vidjng them with strength and hardness have 

LJSJ^^i ^ appHcatou! 
L*nnnates m this form can be processed into 
l^atch-reswtant table covering, boards or 
rjuniture. and panelling for example. Since 
aome of the aforementioned resin compos?- 
tons are soluble in water, they can be opac*. 

^ by mcorporatmK- 
Ptefn«ita. Xt is possible in thjf way 

One pigment tbaMs particularly suitable 
for this purpose tftai^nm floxioV How- 
even it has been Known for some time that 
fctanium dioxide is phomcliernicaay active 
£ phenol/ melaiuine/ or urea/foOTalde- 
hyde-based laminates pigmented with TSO 
exposure to UV-light ^ufe^^^ 



BUoah Patent Specification No. 252,262) and 
aJSO with special basic alnminium salts 
'^gjtod 'States Patent Spedfication No 
^357,101) can be regarded Is pertinent pri£ 
German OtTerilegungsshrift No 
2.046.739 and British Patcnt^ecincaSS 
No. 1.134249 describe an aftertrata^ 
£J^.i 8ine fl ^*»fly prepared alummium 
saitsolttdons which are based on stoichio- 
metncaJIy composed alimunium salts, for 
example aluminium trichloride or aluminium 
*t^\^ \ arte case by the addition of 
alkali, increase the nH-value without forma, 
tipn of a deposit the quantity of ahmli be- 
?Jp ^^tcd so that It amounts to between 
25 and 70 mpl% of that quantity of alkali 
Which would be necessary tor complete] vS- 

solution winch, in addition to the partially 
SvSflS ^ £*™m salt, also contains the 
alkali salts formed; is then subjected to an 
ageing process in the course of which it is 

for from 30 to 60 minutes. This aged solu- 
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toon is then csed for the usual aftertrealment 
smns pigments with partfcniariy dense alu- 
minfrai oxidelayers and improved service 
properties, Unfortunately, rutlle pigments 
5 aftortxeated by the aforementioned OTocesaes 
do not show the patentability of after- 
treated pigments that have been subjected to 
calcination in the aforementioned resin 
systems. - 

5? describes resin systems whicli con- 
tani titanium dioxide pigments and Which 
^Jjf^™^ inert From 0,1 to 5% 

15 £J?^? is wcorporated in these resin sys- 
^^ ThB .^^ aav ?? a ^ <>f this process is 
that toe nitrates added are soluble in water 
and, in the case of hydrolytio dissociation, 
nave a polymerising effect upon the reams 

20 ^^^ticate processing, by hardening the 

We have soufiht to prepare pigmorrts. 
roadfly.be incorporated ^th ade- 
quate ptatosrabffity into resin-based .1am- 
mates without any need far complicated arid 

25 «rpenswe aftertrcarment by calcination; 

_ Accordingly, the present invention -ttfo^ . 
V* 0 "** * QT > ™ Prod^on of * JuU 
stantially non-greying, titaninm dtadde jig- 
ment coated with a layer of ahnnmumr oxide 
30 aquate which comprises; ,.- ^ 



to nitrate or chloride anion of from 0.5 to 
5, preferably from 1.0 to 3.0 (disresarding 
OH as anion), arc suitable for the pur- 
poses of the invention. Examples of com- 
pounds such as these include 70 



(a) either (ft adding a aolnfcWof 
dnsfc (as hereinafter defined altmiinMn 
nitrate and/or a basic aluminium chlor- 
^ and a colourless oxygen^orirainW 

salt having an oxidising effect, to- an 
aqueous suspension of a titaninm dlterfde 
pigment; or (n) suspeodina a titanium 
dioxm© pigment in the basic aluminium 
w nitrate and/or basic aluminium chloride 
solution before 'adding- the oxygen-con* 
taining salt; 

ft) adding tt> the resulting suspension 
ra (a) © or (a) CA foHowel by^adS 
the oxygen contaMng salt in the case of 
the suspension from (a) (if), an alkali* da 
order to precipitate aluminium oxide 
agnate containing the anion of the colour, 
iess, oxygen-containing salt; and - 

W /eparatins the Italian* titanium 
diaxide pigment coated with a layer of -me 
aluminium oxide aquafe from tho aqueous 
medium and drying the pigment- 

55 fa I be f roce5 5 acconhng to me Invention 

■ SJS^J* ^ J 0 "? of nsm £ for the 
aftertreatmem basic alummium nitrate and 4 / 
or chloride salts in which there is a 'deficit 

60 ^^L^Z^Z*** OH-anioh) in 
60 relation to the aluminium cations, ^the 
word •basic* "is not intended to imply an 
^ e but onfy to 
express ; the fact ifiiat in purely stoichiometric 
terms, these salts contain OH-anions Com- 
€5 pounds having a ratio of aluminium cation 



Al(OH).NO a 
Al (OtC,(NO 5 ) 0 



(cation: anion ratio 2) F 

(cation: anion ratio IX 

(cation: anion ratio 5^ 

(cation: anion ratio 2). 75 



Basic salts of this kind can be prepared by 
any one of the known methods for producing 
basic aluminium salt solutions (tf. GmeUns 
Handbuch der Anorg. Chemie, 8th Edition, 80 

a ^ M B ' 117—125. 156" et 

seq 205 a seq (193$), for example by dis- 
solving alummium metal in a deficit of nitric 
acid or hydrochloric add or by peptisinjr 
Al(OH) 3 in a deficit of acid. Coating the pig- 85 
meat particles with a layer of a&mmnjm 
ojudo amjate is carded out by slowly and 
steadily increasing the pH-value of an 
r aqueous pigment suspension with the basic 
■ aluminium salt solution added 10 it. with 90 
aiicali metal or ammonium hydroxide or 
alkali metal carbonate at a temperature in 
the range of from 10 to 40°C. 

The basic aluminium salt solutions used 
m accordance -with the invention contain par- 95 
tides of the colloidal order of magnitude. It 
is possible, to speak in terms of an alum- 
inium oxide sol which is impoverished hi 
anions (disregarding OH as an anion). Tho 
preparations of sols such as these is not do- 100 
pendent upon a special ageing process. By 
mcreasing the pH-valu© of the solution, the 
aluminium" oxide sol is converted into an 
alummium oxide gel which forms the layer 
of eduminium oxide equate on the pigment 105 
particles. Since the aluminium, oxido sols 
according to the invention are more im- 
poverished in anions than sols of the Mud 
obtained by neutralising aluminium salts, 
anions additionally added to tho system can 110 
readily be incorporated into the oxide gel 
formed by conversion of the oxide sol dur- 
ing; the conversion process. According to 
this invention, the anions of colourless oxy- 
^-containing salts having an oxidising 115 
effect, preferably nitrates, nitrites, peroxy 
sulphates and H = 0 3 " or peroxide-addition 
compounds, for example perborates such as 
■BOa , HaO a ^ are incorporated into the alu- 
mmsqm oxide aquate layer formed. Mixtures 120 
or these salts containing anions having an 
radisingeffect can also bo used for the after- 
treatment. To this end. solutions of salts 
containing these anions are added to the sus- 
pended pigment suspension before or during 125 
conversion of the oxide sol into oxide gel by 
mcreasing the pH, In one advantageous cm- 
boaumem; the process according to thB in- 
vention comprises the following stages: 
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(1) Preparing the basic aluminium salt 
solution. 

Maldng the pigment into a suspati- 
sinn with the basic aluminium salt 
solution. 

Increasing the pH of the pigment 
suspension as uniformly as possible 
by addition of alkali (spraying in or 
on, pumping) to a pH value of from 
5.0 to 60 over a period of from 0.25 
to 2 hours. 

Adding an aqueous solution of an 
oxidising salt at a dH value of the 
alunn^iim^alt-coutaining pigment 
suspension of from 5.0 to 6.0. 
Increasing the pH value of the pig- 
ment suspension as homogeneously as 
possible to a value of from 6.0 to 
7.0 over a period of from 05 to 4 
hours. 

Increasing the pH value of me pi*, 
meat suspension as homogeneously 
as possible to a value of from 7.0 
to 8.0 over a period of from 15 to ' 
GO minutes. 

Washing with cold water, drying and 
grinding the aftertreafed pigment 
The drying mentioned as item 7 can be 
carried out at a relatively low temperature ia 
the rungeof from 25°C to 250° C in practice 
SL 1 mniperatnre of from 120*C to 200°G 
The purified filter sludge can be dried in 
any way, for example ui a drying cabinet 
^-laycr evaporator, belt dryer, cylinder 
dryer or by spray drying. The relatively low 
drying Imperatures axe «tplained by the 
met that there ia no need during drying to 
re 5°XiS ly aalts .«corporated in the system. 

flowing the afrertreatment the titanium 
atoade pigments produced by the process 
acc*>riring to the invention contain from 0-5 
to 10% by weight, and pxeferabfy from 2.0 
to 5-0% bv weight (based on HQs), of alu<. 
mrnium oxide in the form, of a layer of aluj- 
mfmnm oxide anuate. Anions having an 
Ojddiadng effect are incorporated in this layer 
of aluminium oxide aquate so that the result- 
ing F**ment contains from 0.05 to 1.0% by. 
™*<*it\ [based on TIOA preferably from 0.2 



CD 



(3) 



(4) 



(6) 



<7) 



50 to 0.6% by weight, of anions of the oxidis- 
ing sells. Nitrate salts are preferably used 
only in Quantities of from 0.05 to 0.4% bv 
weight nftrate, based on the pigment. 

. -J* o^kr ta modify the properties of the 
pigment, me artertreatmeut process accord- 
ing to the invention can be followed or pre- 
ceded by other aftertreatment stages known 
F&J*(XDT example additional precipitatioa 

ZnO and phosphates or organic afiertreat- 
meat with amines, hydroxy alkanes, epox- 

. Any TiO^pigments produced either by the 
cnlonde process or by the sulphate process 
can be used lor the process accord- 



55 



60 



65 



tos the the invention, Particularly 
flinteble pigments are TiO^pigments of 
ruble structure which already have an ahimi- 
mum-Dxjd^modified surface, i.e. TiOo-Pig- 
ments which have been produced for el- 70 
ample by the combustion of TrCL in the 
%f*^J* T ^P« orby the calcination of a 
TLO> hyckolysis slnoge in the presence of 
AittOj, although the mvenlion is by no means 
lrmited to these types ofpigment 75 

By comparison with TlOg-pigmonts after- 
treated with SiO fl and AI a 0 3 and then caL 
cmed, the TiOa-pigmenrs aftertreated in 
accordance with the present .invention 
are lighter, show a more pronounced blue 80 
rmt and in some cases, considerably greater 
brightening power. They show outerandine 
resistance to greying in laminates. Melamiue/ 
tormaldehyde- Urea/formaldehyde- or 
plinuol/formaldehyde-based laminates can 85 
cootam the TiO^pigmenrs aftertreated in ac- 
cordance with the invention advarjta«ously 
inonaiiUtics of from 10 to 40% by weight 
- (based on the larninate). 
; In-order to test laminate sternTfry. ]&min- QO 
ates 'were prepared with different ttO-rrrdle 
ragmems> More particularly, the Mowing 
procedure was adopted: 

100 g of a melarmna-formaldehyd^ resin 
were made into a paste with 60 ml of dis- 95 
tilled water at 60 to 70°C using a glass rod, 
tome of ethanol were added and Ihexesnlt- 
ing 'paste was stirred with a glass stirrer until 
the' meiamine resin was completely dissolved 
The solution obtained kept for only 1 day. 100 

1215 ' g of ground - TiO,-pjgment arc 
Weighed into a glass beaker. 100 g of the 
above resin solution added and the com- 
ponoruV stirred for 5 minutes with an intense 
stmer,/7500— SO00 r.p.m. working on stater- 105 
rotor 'pnncrple. 

, l '' After the dispersion had been transferred 
to a porcelain dish, four strips of filter paper 
Whatman No, 3) were serni-irnmersed on© 
after the other, the saturated half fixed in a 110 
paper clip and then the other half fmmersetL 
In order to prevent the dispersion from drip- 
pmg* off, both sides of the paper were 
stripped with a glass rod over the dish, the ' 
pajJer chps with the impregnated strips hang- lis 
m^ from mem were suspend from a wire 
SSS? ^ left to dry for 20 minutes at 
TQQC After cooling, the paper strips were 
drawn through impigmented resin solution 
and stripped as Just described. The speci- 120 
mens were then tempered for 20 minutes 
nra drying cabinet preheated to 138 °C The 
lout strips of each specimen are placed one 
on top of the other, written on and placed 
fty^J* 0 dean, chrornhjm-pJated steel 125 
plates. The specimens were pressed for 13 
minutes under a pressure of 105 leg/cm 8 in 
a hydraulic two-column laboratory hand 
press with heating and cooling means which 
has been preheated to 149°C Thereafter the 130 
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heatmgTras svwtctea ofiwiththo pressure in. 
tert and, for cooltas to 40°C, tfo w^ 

40<C hJ w ^ ^ a tempore of 
^ D „J J««n reached, the press could be 
opened and the pair of plates with tho speci- 
men m between removed. * 
r.Jh^S 0 ^^ ]' mjinate panels were tested 

SSiSSfi? 0 * be&le «P««» and for per- 
centage graying after exposure. 1 

M-i^iSS 8 ^"V, *p reflectance of the panels 
was determined from the lower half of the 
^Ur 3 ! lnea ? s 01 «" electrical remission 
ftZ ^^Z^H standardised green filter 
(Ry filter). The reflectance value Rat deter- 
mined « a measure of the brightness. The 
m% half flf .the plates was Seated 

^TJ SX .^ lam T lm P fl m subsequent^ 
to see the contrast between the exposed and 
J52£°^ surface, The masW side was 
Qn J * e edge of a rotating disc O 
r^m.) smd. after the speenirfn7fadbein 
* nours to Ael^ofTlllto" 
Vfch« (Registered Trade Mad*> lamps to. 

"J?"* disc), the Ry-vatoe was 
measured at the same place on the spedtaei 
as before exposure. The expression r.™ 

(Ry before—Ry after expo sure) ■ iob : ''- 

Ry before exposure 

^^•^ fei< ^ , ^sreyfo s . »*' 
„ r ^.^ Jd j^ ,»o brightness and perccntase 
greying of the laminate panels. theluMten- 
"}S Power of the pigment powd^w*, 
meaffljred m accordance with DIN 53- 192- 
£sMue tfat was also manured The'dtf 
SfS^^ «flectanTof blue, find 



JSr^f d * t0 .suspension which had a 
Pff-valueof around 7. reducing its pH-valuc 

to , 5 -f «*■■ a period of 255 
^ 92 ml of a 0.1 normal soda hi. 
^J%f-°,°™ a ™>ter 2J> hours with^ 
other 83 ml of tho 0.1 normal soda ly& The 
83 ml of the 0.1 norma! soda lye used add? 75 
confined 2J2G g of ammord^. per- 

«5faSSfiJ?*$ 0 ?u aldy «»» solution was 
i w,tb annther 113 ml of 0.1 

normal soda lye which, on this occasion. SO 

wm th^fltJli The t P'Sment suspension 
was then filtered, washed with 2 litres of 

a?^^f^ tod ^ f «4hou^ * 
^t^tL ™ a resl H^ pigment was then 85 
i^Sf^i m ? a Paper laminlafoand subiented 
m,J^ T ^ D i nate ^ Tbe percental S 
ewitained 13 UL% by wttoht of Al.oTand 

670, whilst the grey value measured 3.57 
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EXAMPLE 2 

1 ^L^^. 151811161 " described in firemnle 
of ll^^r 0 ,^ ""p""** with nsR 
m ™{ of a basic aluminhmt 
nnrete solution i of die composition 

|roundfcr «D minutes fe apnlver^- ThS SSl dropl P? *e Pigment soot^- 

kffiss? feflhMfa ^^thefopow. to uti uf 1 ~ t ■ 

KXAMPLE 1 

™?i^£^F 0a wliich had been 

prepared by the sulphate process, cririned 



^40 



45 ^^d^o«riE 



was m t eS?^ 3 he? wlc ^ e K S oT^ ^ 
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EXAMPLE 3 

625 g of the pigment described in Ex- 
amwe 1 were mad© into a suspension with. 
' 4?00^ of H.O and 195 ml basic 
b aluminium nitrate solution described in 
Ejfcinpte 2 U 7,5% by weight of Al.OA 
The pH-vulue was adjusted to 5.0 by addi- 
tion of 0.4% NaOH over a period of 30 
minutes and then, in a second stage, the t?H 

25 i5ff^ 5 b ? 1116 addi- 
tion of 0^% NaOH over a period of 6 hours 
curing which the rngmeni suspension was 
adequately stirred. The second batch of soda 
lye contained 4>3 5 of NaN0 2 in solution. 

Pigment worked up as in Example 2 
and worked into the laminate showed a 
perasntage greying of 1.0% after exposure 
to nght. The pannent-optical data corres- 
pond to the details given m Example 2. The 
20 pigment contained J.l % by weight of ALO. 
ami 0J5% by weight of NQa^O,). ISserl 
on, XiCJy 

Copending Applications No*. 6222/73 

25 ^T^°^ 42 ^ 5 l 63 ^ aod ^Z 73 Penal 
« No. 1,422*577) are both concerned with the 

jnanufactnrB of tiranium dioxide pigments. 

' fiSPSSPiP* 6 W3 CSerST No. 
1,422.577) claims a titanium dioxide pig- 
meat ; coated with from 0,5 to 10% by weight 
of aluminium oxide aquate CcaJculated as 
A^Oa) and with 0.05 to 3.0% of nitrate, 
nrtnte, perray dianlphatB or perborate 
{BUjbp*— ) or a mixture of these anions. 



mgmtufc ox (Ji) suspending a titanium 
u^oxide pigment in the basic aluminium 
nitrate and/or basic almninium chloride 
solution before adding the oxygen-con- 
taming salt; 70 

in 83 2x din % JV£ e suspension 
J$ ®*F W (11) an alkali followed by 
adding the oxygen containing salt in me 
case of the suspension from (a) 00. in 
order to precipitate aluminium oxide 75 
aquate containing the anion of the colour- 
Ira* caygen-conta^ salt; and 
aiZZ/*** 1 ^ suiting titanium 
SES \> V 1 ®* 0 ?} with aRyer of the 
alumininm oxide aquate from die aqueous SO 
medium and drying the pigment, 



35 , j£iS^M^ No - toZLIT* (Serial No. 
35 1.422476) claims a process for the produc- 
5?^? a Sa kstantialfy non-greymg; tJmnium 
dioxide pigment coated with a layer of alu, 
rnmimn oxide aquate. wherein a solution of 
a basic aluminium nitrate is added to an 
* y aqueous titanium dioxide pigment suspen- 
sion or a titanium dioxide pigment is sus- 
pended in a solution of a basic aluuiimum 
nitrate and the resulting suspension is dried 
45 ^ ^J^" 3 ^ ^ tne xange of from 25°C 

. A^cation No. 6222/73 (Serial No. 
1.422,576) also claims a titanium dioxide* 
pigment coated with from 0.5 to 10% by 
weight of ahimmrum oxide aquate (calcu- 
50 lated as ALO,) and with 0.05 to 3.0% by 
weight of mtrate anions when produced bv 
the above claimed process. 



55 



WHAT WE CLAIM IS:— 



1. A process for the production of a 

SS^J^J^^*^ ^ium dioxide 
pigment coated with a layer of alummium 
oxide aquate which comprises: 

(a) either <J) adding a solution of a 
basic alummium nitrate and/Or a basic 
fas hereinbefore defined) aluntininm chlor- 
ide and a colourless oxygBn^ccmtamine 
salt having an oxidising effect to aS 
65 aqueous suspension of a titanium dioxide 



60 



2. A process as claimed in claim 1. 
wherein the, basic alumininm nitrate or chlor- 

« rom PS2? d **** * t 8 ** 0 rf alumirdnm 85 
to nitrate anion or SSS 
anion of torn 0-5 to 5. 

A JProcess. as claimed In claim 2, 
wherem the basic muininfcm nitrate or 
SSSS ae / f^PT wd ^ 8a ^^^ n ^^ni 90 
cation (At*) to nitrate anion or chloride 
anion-of from 1JQ to 3.0. 
1 £a4£ roc f ss 38 Maimed in any of claims 
W 3* ;werein a compound of the approxi- 
mate WoicMometrio composition 95 

ako^osto,)^, 

15 i? 6 A 38 mB 13831(1 aluminium nitrate. 
5.-^ A process as claimed in any of claims 
'JrS** 11 * ^P^und of the approst* 
mate stoichioniBtric composition 100 

Is used as the basic aluminium chloride. 
0. A process as claimed in any of claims 
J? wierem *e resulting titanium di- 
oxide ragment contains from 0^ to 10«£ bv 105 

^alumininm oxide aquate (cficS 
lated as Al^Oa). v 

7- A process as claimed in claim 6. 
wherein the resulting titanium dioxide pig- 
2^^^ * to 5% bv weight of 110 
juunrmiwn oxide aquate (calculated as 

8- A process as claimed in any of claims 
3 wh6re ^ a ^ e layer of aluminium oxide 

aquate contains from 0.05 to 1 % bv weight 1 T ^ 
based on TiO a of the anions Tof IhToSS? 
oontauung salt. ys 

, 1?' AJP?*" M ^^eo: in claim 8. 
wlieiem the layer of alumininm oxide aquata 

5^ 0-2 to 0.6% by weight ^aaed 120 
™ M 0)f ^ °3ry^contain- 

^ V* ^ process for the production of ti- 
t^nm dioxide pigments coated with a layer 
oinSSSS^^^S? 0 afuata, wherein a basic 125 
alummiutn. mtrate and/or basic aluminium 
^± & added to an aqueous 

titamum epoxide pi^nent suspension; the 
pH-value of the resulting plgnLit sus^enT 
sinn- is adjusted wimllkali to a valuVof 130 
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from 5 to 6; an aqueous solution of oxygcn- 
containing sail having an oxidising effect is 
added: the pH-value of rho pigment suspen- 
sion is adjusted to a value of from 6 to 7 in 
a first sequence and to a value of from 7 to 8 
in a second sequence; and wherein the pig- 
. ment suspension is washed with water and 
then dried. 

11. A process as claimed in any of 
claims 1 to 10, wherein the alkali h added to 
the suspension at a temperature of from 
10°CtD40°C % 

12. A titanium dioxide pigment coated 
with from p.5% to 10% by weight of alu- 
minium oxide aquate (calculated as Al a O-) 
and with 0.05 to 1.0% by weight of peroxy 
fcsdphatB, nitrite, nitrate or perborate 
CBOflH^Os-) anions or a mbcmre of these 
anions when produced by a process, as 
claimed in any of claim® 1 to 11. 

13. A titanium dioxide pigment as 
c l a ime d in claim 12, coated withltom 2 to 
5% by weight of aJuminiiim codde aquaie 
(calculated as AI a O a ). 

. W « r A thnnium dioxide pigment chimed 
m claim 12 or 13 r in which the coating con- 
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fains from 0.05 to 0.4% by weight of nitrate 
anions. 

15. A titanium dioTside pigment as 
claimed in claim 32 substantially as herein 30 
described with reference to any of the speci- 
fic Examples. 

16 A process as claimed in claim 1, sub- 
stantially as herein described with reference 
to any of the specific Examples. 35 

17. A pigment -when prepared by a pro- 
cess as claimed in any of claims 1 to 11 
and 16\ - 

18. Mdamlae/formaldeliyde-, urea/ 
formaldehyde, or phenol/formaldehyde- 40 
based laminates containing from 1.0% bv 
J*®* 5 40 % b * ™*3fr (based on the lam- 
inate) of a TiCVpigment as claimed in anv 

of claims 12 to 15 and 17. 

1?; Lamiaates as claimed in claim i8 45 
Substantiallyas herein described 
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Chartered Patent Agents, 
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